ISSN: 2745-3673
http://www.Rcsj.ir

VoI o YRV Dl Ve ol iy pke 3 Rags ale (el

(ryJLA)dL:br)Lo):uiAjﬁg«l&‘_ngqu
VWA Lo /YYDl /Y ojled

1 SVM: Support Vector Machine

SVM b oo (Jur iy 9 SS90 95 L bod g S

—)

S g0 W9y R 9

Yé)gg.l‘silnﬂb»&cw‘vgl{bféo&“é&}; |}§)

}yV¥%awE Cobpi awoEyv: |1 CEwz¥ y-

yyV¥%awE Cobpi awoEyv? -
}V¥%awE Cobpl awoEyv?

RN

AwAEatv: AGMy8 p®¥EIGARADABRIAWE S| v
y +A0YAB&AY waAEd WEAADUB GAXNE Cy % )L Ady
jymlet 16 k Ay v avzviiageol@eQiipy &e  a CAwapoply 1 %,
Cu OwEyYy wu %! \CiukaA Ua G A GRREW 8 Y4y %Yaf d
w{CoE~ ¢%v!¥%z UCEwlu ¢v atweslAv wz
°peéj cwacy¥%n CO wur CpCz BOMS Az i «/
Cu ¢Ar AR-AQm yl yitézv YJAzZAE Ay wz YN0 ¢wa
«AC{ Qywe (At Ay waenGBECwgCu , £ AiGwzOw ¢
GvACu Az a°i0j ¢AraBACWWEZELVELY! %zv

Yobo/Ea 1 ErAYI@BEVICOEW
AcAy av%: |1 wial | 0wlQoEsr ¢ %V Y

o O O



http://www.rcsj.ir/

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

dod0
v xjICE®WMILTAEY CEGEmWHvOE v BodoteaEhly WA i@ @y A
) BCEWUY OV Yaw wBAGEEWEREOAEA V6 WeBARIE G ] CF ws@yitaw U 1 IC € & A ZE/ER
GvAE DBICOKE Vv VidQUGmEAIAY Wiiw A0VAA %y CPHEAG o % P RAUC CH Rl -
¢v¥z 0] ¢v at wasewilv WACAWLIOE G@v B BE D ABdaee A% wE %A U
Ye¢v?t ad e EAD «wdau AU 1 ve At @° E Uy E AC
0% * EA £, SPARE WA B A B JAE EGEOMA @ Aavi 2w kGAYIEIRAGY GRA Up 0 Az
S vE- AGYWAL ABC AVAZS O ! % OICPA AW E Mg Q A% Yy AE OAp BETEREAS
PEWzALE A ACGAAGHWA L, 9 y&a%A YAz %
/] Gv %wi &Y% G GRED EQBVETE D& U B §ho| 6 yvw@dwi AyRay GvApY
Cu asd Wy 0t y £ 0V°-z- W yEDEWXELVE AW ARNEY I & AP
y o cyeyweawe o Eawi  y ACAfAAwz yéEAdeaviDE By | i deivoplyAwic ) Cu
0j AZpGpii Cu  GoaBlyove & B ¢ il Ay Yot whezn Aw[e]iwi A w by b WE ¢, JCLé
0 epve Wity CE%{E6 jwadbwhiy Ad % Ast € av e VEE A € PLER BCE/IC v, v a1 VA° § \C 56
¢v Ciée °yvAE Cu Cy% U6v ¢v atwaeslAv wLAaWdwAdp C:
Cyv¥ z ¢wuto ChY £CyOpIEA PG VAR WS iAW U3 °V j 0 woHami(EC yAwu A G C
OAAE Ac/EAR 1 «Ald 06E°{£ ¢v atwaeesAv wz a6, 0 Cywig¢
Cywia &%A! cwz AydwA EvAAME WY %W G&Y W L0GVVONE VIER) EVE ¥
[ F ovewiua y oyvy OAAE ACy wu! ¢éwanAApA éwur ¢wc
) €t %A +w
YAt [WE @ v Y8Wi[]A v %vBip(Ca pse AUt w AL §i vE B & M5B ABAwEEWE Ay AG Y
[ BOV Yo \f @\ p vl Roovw/Ew T G B YO vivawa Wilh O ° § wie Aoyyl j (A AR Olw &
gy MaPav Wit Wl « LAC« %Y VWwo G EASG:WwpP PERL]E Wr BiwC it il y A
} %0 @& ecmpsB oA o wo A\ 1y € BWMEC 18 @ Wi G A&
AaPeWEHVPH L ¢ widd® A £11 @2 A 8 Wi Q dCpolvi~+ § ¥z Gidyw "G0AZX P Y
[ 0 U0 p 6 PERFEOPANN (o Uvez Wil ¥ile Wi Aeivav YamG ALY O v Yewi G 3 CFF WEH© o )
CAGWOE wibYy YA Wit OubSweAGS wE Ak byi  Cu  a® ween AvAGh&w?® ¢ w
¢ v %z - XiA-AOCOHEE Y% CALR 16w~ ¢ v %z 1 « Al ¢ [-aRCA TVt v %
op” GMEO®UE (A Cv¥%z vk |0 A juaC papoe { RURACGPAR ARG . 6
Yoyt i CAwvz
o wdwiAy ] )°oppi Cu0 arwesmAv wAY] | Ww§oEBAF VC °P&ZA P!
Copz ©°p~ Ewad Cp  pbu BCHWEECAC. %uChph¢ e Ohvamwsy
Yoyv atvi twApEC
| A @Aw WA S € WRAEARC | BAA 0 10CR Y EAGWEEZ By tew Mud wagd
Cy wu hutAvaa G@eieRvAZWABMAEVCO 6 6 C° { . CARER)D Ry Wz %~ viwy
0T AGY @AV %A LWz CER wE WA AiY CARWATA v vEW) & * %~ wi:?
Giwéwa AAY vimzg OANA G YR 2ZNM-WAY pbpi Cu at vedlvdBéwa ¢

2 Ornstein Uhlenbeck
Alberta

4 Partial Linear Regression
5spline

6 Hurst parameter

7 autoregressive


http://www.rcsj.ir/

VoI o YRV Dl Ve ol iy pke 3 Rags ale (el

ISSN: 2745-3673
http://www.Rcsj.ir

i «Au UzvAEf Cua UA NGPMEsg 21 Aly Adoanilioh & At a2 Wik C e y v ¢ v L 3
CU BVHBEALYPY HUEWE %O-1 SO yoWwkdBE F GEY JEVAY G & %) ! &V ¥
Ed Cow{ C6AI y o6Cniyj] )oppi Cu apwamAwiARsd AL veE ww
Opeéway Cu a! kaedhé 6By aA fviep AAhpweCéevAa §y xj UA
Uev Yo Caiwiy« 36w a) valtawteo M AR pANLA BwAcivT 08 § @& %1
oy %UCA Yv ¥%é al wen AVAa&owWAL YCxjj @A A ur Eyywnhi CWwEE
Gw{ Co vl %Vz U EwwPa @A uidNG SRPYEE 0 Ay wWeByAWSES
Ppi vowi Cyxww@v oz y EAERypBady Cu APAAE wiatr Cywiyg
Gt wBhA! | 5Y%VvCe avaAWRY %t + A LU KA @RE O d vadeEDyY Wi A
DWAE atwenoAv [ZEChEjwCz wWAGAW BRAE wav %L
wa XAWA a° P Al Gy wiewi zwa Ck{ OCHBL £ CPAMCARA 6 VAE WA »
U %o ECz GwpCulOv CCEwAe ypAWA vC Bz Pyp edE Ao MpaGK Ak { (i GCVE
fi
¢ a

E
C ~

¢ w
f%/ )Caﬁv EVy Pl v Cwad awny! EAVICwadAd &@lywsv s AECK Wi
°avA.- UCz ¢v Cnrn3 v taMzw a®¥B8AWA |jovBAGD BAVA A B va w £ A
y®r Cu EEA-~ v % (xwAIGY OWAPAET -x Awz O A
Cywu¢ ¢wa %A ¢ Gl By AMERPA@RETFWIRAE Cx AnoEdey £¢cwz Cy
atwaeaesAv Cywiupd COWE LLEGOWERPSRABDIWIAZ °pywd Az |y
¢ %A ACAR £6 ¢ vC A wiizBiRiv Aoy (v [0YpROSZE B AU A LALH0 B0 AE  Cu
UCEwl wz &068, 0y € EfNCiAR IRAEWY WAzl 1@1yw‘|u«¢Aa§wa AwcCeéu
Gui °E °avACYy wdcy ¥aw & yAwes»euw Uw £ ACAWB N GEEwWE ° AL v pQ
} v Y0z EEGwOuy Az %o Az
wizyQviseg 0¢ wa Aw@@NKR % )P &lE Cu | LAT  wult AONE0 o0 66ViLA
Wi )o el ¥R °AVA- CowA i GRWARAG) D GAEELE Chi KoUwZ YRy RitC
% +%EUBAC WMAWRQAPGxm AEACwU! ©°yy% ¢ Alviv ¥HCAQAEEEWAYA -
2)C ¢ VW H€a WREY YAl E LAQuukz 2 (%Y QY 28LEE WhRzz )GAYW way mwA
Py AEAt@@Y Edevw¥iniaiy 1 o v ¥gvoOAA UCIZYE- £ 2z A

C
C
)

o9y
Cs %G+ va$yd Edvic, ja B ¢ ARC Ay#%a Y431 @NBUSAwH UaRA!L 2z
)y 88 ¢WMTLYy CaAu %z Cpeo{u Cyw
Sorge (5 4325 ).
AwCeéeu & weE yi pChvzvsh v Abzewiey Cov ARG EovAvi « Bal wee CEAT
L iB WE-EBSO Cway AdAEE Ay witripauedes® 1« Defrald
Y Cphi YEAIPAPUE Cév YjzPA E EAVAY- B O vl/zW| aa vy

y(£) = i Suuntun () + Z i Tt (0 ®

n=—on m=—p1 n=—o0

opboms Wop) RAGDGEAE 0] w!

Pae w(t) = 27M2 (27t — ) (2)


http://www.rcsj.ir/

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

oy AE Cu a%me®@ v e(oviERR [ & finessdE B8 BOBT WAY |
Y () = 272927t — m) (3)
AwCé G AENEEE i AABGW A Yam OW W H Ewzy)CdwDOwh ¢ wiv 38 | wYEOv
y&RMn o)y i G0 iGAYh (AWM Y i @ABEE iH e WA B E U GBI ORAR b i
8 bej MMl Bzhke GasAs A ywmaciig iy @8 £3
S mn =f y(t) @, , (2)dE. (4)
%t o Yy B FWR AwA L Uz we yiCRAS BR @ iv@xAeNTfivy A2 wED %A O
50pej ¢A°z
Ton = [ 3 @¥a(dt. ()
6 Ay & oGoAdbiotéy e & we 6 GEOWANRT & W B4 6cvAR SYWEADEY U Cv A £
6 AV G o AERRIOECY b o YEF © vz 6 AVGIAMGEh 0| 0 U Ew2st Y0 % wp U
— J"’i
51GNE {-wWps WARz Ao GYEAYEE wiAEOn G B1TTavAE

:;'I-:I'—m_i M 21“—;']’1_1
}F[:tj = Z SM,:'-: M.n (tj + Z Z Tm.niﬁm,n (tj [:6:]
n=0 m=1 n=0

6 AOLMGL AES WC-u Medaiindwiii € v | ¢ ECy Y6 ACHO Wi AWK + R D EAE O]
¢ ud° Ev Ao . WKAARBWYYEROWEARW poly@. WMvinyysz RN° Awé Cu EEwjAdv ¢
o yeyvs &Aaéey A\, wo il B[ BEAMPAY R ZA E[E R0V LwipuC) pYEYAIAREY Cu A& w
BL® A€ oowdhoddazy A | 0y &.& BOFGEIMEY Co | Uz wiE-Cid wi & ByO A 2 JO0AA —~:£v

) L AE MC wEvaw®z 0 +AOA

o s CEE—
AwCéu S 0,n
) s q s : )
m=0 S 1,n T 1,n
N— \ \. J
) M* \ s \
m=1 S 2,n T 2,n T 1,n
_J \ S \ S . S
) s ¥ N\ s N\ s )
m=2 [ S 3,n T 3,n T 2,n T_1,n
\_J \ S \ S \ J
) ¥ s N ' N s A
m=3 S 4,n [ T 4,n ] T 3,n T 2,n T 1,n
~— \ J \ J \ J

9SMN 29 o0 plovil Srgo 4 joi Wg)y 4igSy Wb g0 Gl Siled loged ol . Srge (6 4 52 wiglyd Soilends Hloged ) S

Bl o Sorgn b 5 i el b (g 990 LI g 5 4 4 i T g S 15005 1 10 T-m,1


http://www.rcsj.ir/

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

S g0 3195 Bdo> Y
yBNEWEBWE A CAY + WEC O WD pAv FAARLz | GIABAEAY & Y3
0@ Gcv Ay wAEKeBAGA 2z v At AJC@eEr WBEwWz G s ARBpAS Wk
i« A HNGCE, AAY Wb AjRez%8 §)w'e A J& AWK AjdessAw ¢ u8dyiweeAg o U C
BphbpRcACEGYy& B ACemBp €UBIEC A ¢ P 2 U0LVEBZAWIS Yar U |

0 if|T,.. | < A
H _ LT
T _{T | Tl = A ()

TILT
Kb £ BCCAWBLY PO GEED §iwSravig Ay wo R Cavg ¢ Ao ey awpk A 161
Spbzwé ACweo Ba wheyaeip uc u Aiviesvzeléyow & AGRE | d ww E ¥341 AN iy &aesihN
mn = sign(To I Tn — Al if|Tnl = A (8)

5°Ewz Ci0 0WdVEWEINMERAHL a8 Cy »
¢ Wav (G Wasy | Cverkd w2AQA %l AGR/AME) & C«EA 0a  BA 66y WKE By

el Ty . .

PyAE A{ AW A w@mEsey e -1n T Ty @

.-Tl

¢ arceasd® TwwvTwgn " Tin | Ay e %R § & E VOM %k Ay seai A )

Wy yAEp £Y%BuBdEng v AC A yova® Aji évidatev W B w& dA6A O Ayt AW Wl | %o ¢
Ay W aylSRN ¢ w g éhv 1 RNZEBAENC bzz WE Eawi x%@lccym&@MﬁVWAOEeu Wz

1Cz CA«ALD&d wa  adensdivy vl eaA REVAE) Cun g A i
¢ Ay wx Avjia¥ w@EY Wi W CA v AGHA yew caR W Andivia sy 18 8.2 Gl BIvE § v
a® BGERMAWE BLAAICREA Y wa A Y weée i%upéeCpa{d udy) AWRIVA &vB VAGY %3
Yaz  VSAE YolE we Alj & wOyBA yé Ay wdl WO »CGwA gapedind, A6 Ay Gup ASk £
¢ Adva C VA% AREGl  Owhev BaPj b Ewi u Oy weaBAw KRG B rwEnCA Cu
i CAFWARY0V ewT 0 v Cy AAy Wb W By ABpAulwtup W WA FAOER & ¢
CHOR 0v %wi (0§ v BWAwHa }i v wiviil BAMACe %Ak B 0 vi%wyi Al B~ v *
ysCpi Cu

n @ AN Wzé/émé(@«y(t)z ¢ a°E AR ASw Mghar)c

) T %CH T Tremsy "y ¥n: 9 ¢ A y«wBE jway 1 1$6ZA 6w 2w P
A#MeaT E YEwwEAE Ay %8 BLLCA- BNy R O j# OWIESAGAN, oy v
, (Vv adn al Ex AOA WeAZLAy SUGA TR c§wi wavd wi € v j ywSEAEA
wi KEHE vvaesicuE W AAACA-£ 2 OA; @y dEApaCERA BAGCVATER Buys 3

gTM.:—: Tyt T1

yopatr Cu OwEy v¥uTwidi wCvA«#dve LAY gty Hbzow £2, AEvRRNC 3P BCVRESE §G/ MBAMSIHN | | ¥4
YT AE Cu ¢ %wit A0+ wWADAY V& %y witA @ putr AADE pvitas &0 Ca
ApCE@Gz ucuai
1 Qlobal
1 '1HEURSURE: Heuristics Sure


http://www.rcsj.ir/

VoA o YAV Sl ¢V olad 8Ll psle 53 a s ale il
ISSN: 2745-3673
http://www.Rcsj.ir

AEA-£ t%voy 1AYVAE %REEC A GASVE &0 Az ASH v AZRA bl ¥EA)
YLy Ck ERC~A@KYA aws wugv CéEA-d

True, noisy and denoised C at various levels
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1 23NR: Signal to Noise Ratio
1 3RMSE: Root Mean Square Error
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signal, approximarion and details
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1 4DWT: inverse discrete wavelet transform


http://www.rcsj.ir/

ISSN: 2745-3673
http://www.Rcsj.ir

VoI o YRV Dl Ve ol iy pke 3 Rags ale (el

Original details coefficients

20 A
]
d7 0 i 1 E
-20} : ; ;
20 —[—} ‘I ]
d 0E =l a1 3
6
=20+
20 : .
d5
20
20f
d VR
=20+
10F
0
d3
-10F
2F
d ot
2
4E n
2} 1 ‘ | |
d 0 ,:v" .hx’w. 1Y L ’)l‘ f ny M 5
1 fl | A 3
-4F ; ; :
50 100 150

51

IQE G a ®p Wi¥A2 A{ Kaw W
P Ewzd vz AP a8K: Cicwa CHB@ L ¢ BwWgE € Y%y ! ¥z

200

O QHEER R G4L° «

250

Original and de-noised signals
T T T

: v

50 100 150 200

Original coefficients

Level humber

50 100 150

Thresholded coefficients

Level number

SRy JUSmw pg Sda F S

1

S5 Wbl sl by 1 ool b 3195 Bi> (5,0l s ) Jgor

SNR | RMSE ¢ %ChA A
+ 20, - Minimax

+" 1), " 14 Fixed-Form
+' 4| +' 43 Heuristic SURE
+' 4 +' 3+ SURE

Cy Y%A Wl Aijbys
Azv Vo {CAmMYDY ¢ WP, Vaii

a°E AcA¢ Al BvEewEwWavRld [ - ¢ A Ay
Cué waIA & A W3 %s6AZ& YA z Mitdmal URleuristics Sure ¢ w &
6 AL w il & LCHMDED | KA By o) Chp RBGWEE Yo
+' 1 318v. BNRU U & ¥iRixadiForrg vCy %' 4 LB BENR (i ¢ %o FRE CyMAv) ao E

¢ ¥%C i

atv!?
PEwz Cu %Bv'iy

Obaily (5510 3 oiile (S i 9 gaw Sy T

y&MNy vVAZA L waeo A vedudw udhk b w{ Oz &£

¢ w

God B QA C A ¥z

o) Bww a Can we e A Wi & ¢ 1 sy cBwhRegt v 1 &Y A

Uz weg

f=wp(x)+b

e W Ay covewle 2) owEw z

) ¢V + UEWAQE E ~

©)

otz \| A Rayvi At € E w U

Cu dwz twbzyv Wy{x@ﬁﬁ(&iéy ¢wOa

oy AE G

— T4 ~
at g u(é}hﬁ Y€ ¢


http://www.rcsj.ir/

VoA o YAV Sl ¢V olad 8Ll psle 53 a s ale il
ISSN: 2745-3673
http://www.Rcsj.ir

N
r[fj={?zr5(ai.ﬁj+%|lwllz (10)
i=1
> ||l
¢ ApecAa uCz CIARIWLIzZWECREL v RO AP BLE GYW Elwmy vC U+ Iz Y-
Az § 1 %y I1}vAmw A& w%@é&vUzUv@E/mlE'a‘Ct‘zEFS(‘ﬁ'fQ//3)£¢chzé°g,uv ¢)vav AAE
yLAE Cu atvi ¥

N

Zratai.ﬁ)={ﬂ o~ fil < £ (11)

£ la, — f;l —= otherwise
CEAU] ¢wa atv?) tysvagepitseiwdc EEz Awmks owta Uzwe §

< #E ~ L z A A An
Az °éwzf wWee@@abmcCanrbuace bt wz )°b€w@ )Cua 1% zCAWi0 W
)y° A%z odéve

N
Minr(w.£.6) =S lwll? +C ) (6.8) (12)
i=1

5gCEwz AcEv! AT ¢
wP(x,)+b—a =+ &.i=12.--.N
a, —wyP(x )+ b=+ &.i=12.--.N
£.EF = 0.=12..N
Y1} * AE 63 Ayv#%uid ¢ A6rwbu wz ©
L(w.b.£.8.a.a. 8. B%)
1 N N
=Sl +C ) G +8) = ) Blwp(x)+b—a,+2+8)
i=1 i=1

=—ZL Bi(a; — wy(x) — b+ e+ &) — XL (a,B; + aiB)) (13)

Yoyl é¢%wCA A-Coy CéwAy OEv %l

aL -
—=w —Z(ﬁf—ﬁf (x) =0 (14)
L
E=Z(ﬁf—ﬁf)=u (15)
dL _ _
ar ~Chima=0 (16)
dlL

=C—f—ai = (17)

9E;


http://www.rcsj.ir/

VoI o YRV Dl Ve ol iy pke 3 Rags ale (el

ISSN: 2745-3673
http://www.Rcsj.ir

Uzweg 1oy BEWE WD wivVaw{ Y Coéy y %i(v&y YO 6OWAEY vI Al ARC,
YLAE C8 Ay Cjid# Oy

=

L= (ﬁ‘ BB, — B (= w(x;) (18)

—EZ(;@ ﬁ’)+z @, (B~ )

)°oej ¢A°cs A"va?/Aﬁm Gé%ﬁl%’%‘fj i &) |G HAABYaz

L\..'l

T

Min 9(5,. B ZZ“ (8, ﬁ*]—EZ(ﬁ +87)

— I I (B - B (B - ﬁ)fftxx

i(ﬁf —BH=0

0<f, <Ci=12.--.N
0= p; =C.i=12.-.N
Bi* B =

19
5gCEwz AcEv!i Ai ¢

5¢Av %ée | wAI Az ¢Ppk epA{AARCA%WL
M*Z(ﬁi - 3:8:]11{’[:35:) [:2':':]

)P Ewz Cu A zy wWAjiv Mz Gu °&A QzwiE, Alzz wfA al o wA/EN { O

9CeB.6) = ) (B~ BOKCGeox) + b (21

Y e Ay vz vE) FRAcpy cwDAY %1 Co - v x %l EWETh A wvo &

J1] * AE ya@RiCidemEs o yvAE o o ERFWelFPE, cpbun O
YLAE Cu o6iw3? 1 «Adu yévaN CpCz EC~ wz wotr A

Symlet 16, powe Gluriiny 631032 (rible T Srgo Juto Jolp0 (5 drmlira i yo501 ]
Ow{ CeE~ ¢%v!¥uzwdChmwd CywaAucwae Ay Cp%E EC~ ¢v3
%WC8mME ¢ £ %oECz yeév#N )°yAE atviiweéerwBu wwh %EYW
)L W%y GAVHAAERLOWST Az Fe&wiagv v )oyncCid Cu %y %é |
5¢AW aruj %t CpCz EC~ 6°u

1 5arush-Kuhn-Tucker


http://www.rcsj.ir/

VoI o YRV Dl Ve ol iy pke 3 Rags ale (el

ISSN: 2745-3673
http://www.Rcsj.ir

| Hydrological Time Series |

Symlet 16 #'\\’a\elet Decomposition

]
Scale Coefficient I Wavelet Coefficient a I
b Symlet 16 ‘ wavelet decomposition
v ] [] ¥
The The The The The
First Secod Third| ----.e. | Nth Nth
Layer Layer Layer Layer Layer
bl b2 b3 bn bn
u [] y
Regression and Predication
by SVM
Wavelet *
Reconstruction * * * 17 ¥
The The The The The
Series Senes Series |~ Series Senes
bl bY b3’ b ]
] (] (] v (]
Y
| Wavelet Reconstruction |
[] [} [] ¥
The The The The
Secod Thrd| .o-eeee- Nth Nth
Layer Layer Layer Layer
@ i€} dn sn
*ﬁ Y y
| Predication Sequence of a |
R Svmlet 16 Lwavelet Reconstruction
Wavelet s
Smoothing | Wanelet Details \
1 T (]
Simmlation and Predication |

Ol 550 (ablo T Srgo Juo 1 (S Jolpo (5 dmlons B JSCi

Ol (5510 riile p (Gime (Lo iy T
.éwa atvi v ¥ GJADNG &waal AW A A w D vAhAS BAlzY v NOWAY ¢
1%AU 6°0 ¢ét y °¢&lyui AEEweéld Chévy EwawE WEADBE W
) ¢ & %A Y%y %é EEwl
gAU O6y¥%i Uzwg xw,ayv | Ype&zrndiCeivae @O ATAWAAE Cw aawt
6l v Uzweg wHBREG wit UzowpfE W z¢BE whboaidaC aol by Udzywsei  SWhzywe «
5¢Av (%Al Az Uzwg Gév 06T E y 11! 3%nd

llx— x,—llzl

K(x.x;) = exp [— =

UCEwl, ¥g+ @hwifh %WC FoVE, davy awBy@e Gv vy c WwEY &, o

JoEwgvoCamRied 1 CoaY CEwal %zwi % )oyv atAz Cz¥%-£

ye %N | AGwWeaWiUEWz Yat] )@ E@gMe®i§ U %o i 0wy aiiddig we @ )
cewhA ADLCAE €dwaflvel SR jayEE£EFEYAZEEWOY goneaed 2 OA

1 &adial basis


http://www.rcsj.ir/

VoA o YAV Sl ¢V olad 8Ll psle 53 a s ale il
ISSN: 2745-3673
http://www.Rcsj.ir

tAE Cu atv: ¢EA%z cA&d éwa¥noluv%hw~ v 1adiweendly AQGA :
yoyv 2a®TEE a% lEEwl¢j 2 &,waywd oAy X

T T
- -1 (training)

- -1 (classified)
15F 1 (training)
1 (classified)
1 Support Vectors
0.5~
ol
-0.5
1
1.5~
r r
2.5 2 15 2

40. C L L T L

Forcast with denoised Signal
N
o
]
1

0 50 100 150 200 250 300

Real Signal

10 L r r r r r
0 50 100 150 200 250 300

Srgo Lo j198 Ba> glod JUSew bl 2 am 95 IV (slgp slod (S i .V SIS

Aywa Nj ) Chv: DARYWURLY 3Béva! Fhlet I6L0L Aly « AVAG@HEHE 1 Yz Ybw

a Eixedfyrm HKeuristic SURE wz  AMBInexé SUREALA|T  ©° & favCC M oz owa Yv
UQw t  AWZAWKDE 1 ¥ ¢ wawiOwLwiE -y © X ° p p i RMEEIYSNRI W€ * wé U ¢V %z

wedvvi OAVEVAIOARPAONWAREZE )° ar Cuylmw&Ewy véawHaAWwE! AEQy A
ClAV+ ARYBHNCS € § EV 3628 908 Bl ABIAGACY Y2 v &L WwAECAY wavu?! ¢wa
oy CA BRI %2 cavii By Crw g & A6 AWl vE 33t KA PGV Vi@ ¢ wniiredr@iidniy O -


http://www.rcsj.ir/

ISSN: 2745-3673

http://www.Rcsj.ir

VoI o YRV Dl Ve ol iy pke 3 Rags ale (el

A Ay

Ucv

y°Ewz Cu

) ova 0 YA v Gidh Aol Yy + Salbésk ad AAE A yC Va4 3B )
b & WwHA o CAREGA IR é @38 v

0 &w B W
v O]

skl g Cp Grny Bl e bl lhs 290 o2 g Lo 28lg las wo )0 po Jgoo (ol Lo sbalks ) 6)LJ s Y oo

ol ool adgi 3999 (il ylg Jgl (ygsiw .adS g0 0,35 15 C (2819 sales g CP ouds g5 Bio> sLod (y Los slbas gC 8ly
L oot £ 9 0 b ygiw aidd 0 0,135 1) 2Blg ks allhs vus o JBlus g wSTuas (Lo Blpzil (il ¥ g ¥ 6l (ygsiw

.Mé@&)b‘fl&é‘sl&w Ko )

lc —cpl

2 2 € —cp|
(c—cp) (c—cp) Sqd err (%) ——— (%) Abs%err
C
gz =10 gz =10
0.1232 0.1078 Mean 0.0049 0.0046 Mean
0.1958 0.1538 Std 0.0056 0.0043 Std
1.2309 1.2437 Max 0.0650 0.0291 Max
0.039984 0.010408 Min 0.019760 0.013442 Min
o =30 o =30
0.3695 0.3233 Mean 0.0148 0.0139 Mean
0.5874 0.4613 Std 0.0169 0.0130 Std
3.6926 3.7312 Max 0.1950 0.0872 Max
0.011995 0.0031223 Min 0.059281 0.040326 Min
gz =50 gz =50
0.6158 0.5388 Mean 0.0246 0.0232 Mean
0.9790 0.7688 Std 0.0282 0.0217 Std
6.1543 6.2187 Max 0.3251 0.1454 Max
0.019992 0.0052039 Min 0.098802 0.067211 Min



http://www.rcsj.ir/

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

G5 Az
Cu 6° {0 WY \C zIaGEIT~vw O (YF3d@eé a ¢ v owwwa gabRiv 1142
2)Cpi Cul @Gk O wWEY 206 i A @ WEMWD 1a WA z wAIdI& yA BYHER)
51 pQBAE y2 YyAWEBIU v O
A& EAYy ¢ wa wildA uA Gy ARMAY YA A BOMMMPEY V0 @ace AL 6%A £
WAT ARBOGYOEAE 0 vaPyE AKGMyG AARZBEWEAWE L ¢
} L YA Wl VG UCE GEArad WAACHR EEWE Y L W ABS 0E° { £ ¥z
Y1 %A GlsLAD: Azl IACAY Gk CAE Al v aadiinwOr wiIAWENG o § V42 wz
¢v¥%z Ow{CoE~ §¥wAEHky AGEWaQVWA~ORA°uiE®mBRAE 2« AU y &
avs CzCHyEMAuwy %z 0 @RcAawNeAwz aAnj ¢ARez |t % at wasn.
At AQYy Y& T iz YwAB A Eey el €0 0 Wl R § WG & EdviwwiO 1 1 GeWABE AY v !
Ud ) cuy§%A A GAMBEGY ¢ v %z  WBGATVY Ay ° pralt 1€ W.o@pEF03 ya °© VEY: 6Gva Y v
) LR &Y U KBad WAREA wWARRARCY G AP A1 OAN&YW ¢Av
LA E aMEc Av EawytwBpue AvwidiA Ay Ci ¥4 Gli 0 WES §76vi y
L 1y, p ok A%y K pmzN  § wy wilAW b @@ wivEad i widroyA CA b 0 BYd G ¢ Law U |
Py ¥Ch %HAWE ! &I b d ARIDAIA BN~ ¢\

Sl g SLS
YoeCpi Cu %I EE | ¢Av KAV eWGE 8y 0%y ABwEB Ciiic v ¢
L S g0 990 yo &I (g dowond
0 &Y BvAWENA ECAG A (¢ %A Opiihmy, #if1 aAwa Az AASAVERC { £
¢ Ab EAEN 0 &CAUE CUB EaPVid &6 hu A& JEEEV.Y WA IGE AT dCAOKE ©° U] %wi
51 %A 0w@zC Wy sCaesmiv.du8 yar Uz

Ton = f y (O, (D dt (9)

V(8 1 w0 AR vOGYAE APEERIE ) € NUBCHEER @wi~ o 0 JAKer
5¢3%v + %E Az oCAesEAATpREANE C U

y(£) = i i T (9 (10)

M=—02 u=—o0

Yo CewluydRUAEQ=RE, 1#


http://www.rcsj.ir/

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

&=y g b

[1] William K. M. Lau and K. M. Kim, “Did the Russian heat wave trigger the Pakistan heavy
rain in 2010?”, available online: http://earthzne.org/2011/06/01/dithe-russiartheat
wavetrigger-the-pakistanheavyrain-in 2010/ 01 June 2011.

[2] Séndor Kiss and Sandor Lipcsei, “Analysis of propagating temperature perturbations in
the primary circuit of PWRs”, Annals of Nuclear EnergyVol. 85, pp. 1167-1174,
November 2015.

[3] Yuxun Zhou, Zhaoyi Kang and Lin Zhang, “Causal analysis for non-stationary time series
in sensor-rich smart buildings”, 2013 IEEE International Conference on Automation
Scienceand Engineering (CASE)p. 593-598, 17-20 Aug. 2013.

[4] Vasilios E Papaioannou, loanna G Chouvarda, Nikos K Maglaveras and loannis A
Pneumatikos, “Temperature variability analysis using wavelets and multiscale entropy in
patients with systemic inflammatory response syndrome, sepsis, and septic shock”,
available online: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC36813Viatch 2012.

[5] Gal Zahavi and Yaron Rosenstein, “Weather Derivative Pricing With Nonlinear Weather
Forecasting”, ACRN Journal of Finance and Risk Perspecti2édMay 2012.

[6] Qixuan Zhou, “Dynamic Moment Analysis Of Non-Stationary Temperature Data In
Alberta”, A Thesis Submitted to the School of Graduate StudieseofJtiversity of
Lethbridge in Partial Fulfillment of the Requirements for the Dedulester of Science in
ManagementFaculty of Management University of Lethbridge, Lethbridge, Alberta,
Canada, 2008.

[7]1 P. Manimaran, K. Panigrahi Prasanta and C. Parikh Jitendra, “Wavelet analysis and
scaling properties of time series”, Phys. Rev. E JournaVol. 72, Issue 4, pp. 046120-
046125, 2005.

[8] A. Araghi, M. Mousavi Baygi, J. Adamowski, J. Malard, D. Nalley and S.M. Hasheminia,
“Using wavelet transforms to estimate surface temperature trends and dominant
periodicities in Iran based on gridded reanalysis data”, Atmospheric ResearcWol. 155,
pp. 52-72, 15 March 2015.

[9] P. Sleziak, K. Hlav¢ova and J. Szolgay, “Advantages Of A Time Series Analysis Using
Wavelet Transform As Compared With A Fourier Analysis”, Slovak Journal of Civil
EngineeringVol. 23, Issue 2, pp. 30-36, 2015.

[10] Z. Wang, Jun Chang, Sasa Zhang, Sha Luo, Chuanwu Jia, Shuo Jiang, Boning Sun,
Yongning Liu, Xiaohui Liu and Guangping Lv, "An Improved Denoising Method in
RDTS Based on Wavelet Transform Modulus Maxima", IEEE Sensors JournaVol. 15,
No. 2, pp. 1061-1067, Feb. 2015.

[11] X. Gao, F. Sattar and R. Venkateswarlu, "Multiscale Corner Detection of Gray Level
Images Based on Log-Gabor Wavelet Transform"”, IEEE Transactions on Circuits and
Systems for Video Technolodfol. 17, No. 7, pp. 868-875, July 2007.

[12] Qin Qiming, Wang Wenjun and Chen Sijin, "The application of dyadic wavelet in the RS
building image edge detection"”, 2004 International Conference on Image Processing
ICIP '04., Vol. 3., pp. 1731-1734, 2004.

[13] K. Zeng, D. Chen, G. Ouyang, L. Wang, X. Liu and X. Li, "An EEMD-ICA Approach to
Enhancing Artifact Rejection for Noisy Multivariate Neural Data", IEEE Transactions on
Neural Systems and Rehabilitation Engineerig. 99, pp. 1-1, 2015.

[14] Liao Wei and Han Put, "Application of wavelet transformation for voltage stability in
distributed power system network", Chinese Control and ésion ConferenceYantai,
Shandong, pp. 116-119, 2008.

[15] Huang Weili and Huang Weijian, "Detection and analysis of short duration disturbances in
power system based on wavelet transform”, 27th Chinese Control Conferend€unming,
pp. 631-634, 2008.

[16] W. Li and Y. Li, "A Method of Abrupt Sensor Fault Diagnosis", Sixth International
Conference on Intelligent Systems Design and Applicatioras, pp. 856-861, 2006.



http://www.rcsj.ir/
http://earthzine.org/2011/06/01/did-the-russian-heat-wave-trigger-the-pakistan-heavy-rain-in%202010/
http://earthzine.org/2011/06/01/did-the-russian-heat-wave-trigger-the-pakistan-heavy-rain-in%202010/
http://www.sciencedirect.com/science/article/pii/S0306454915003990
http://www.sciencedirect.com/science/article/pii/S0306454915003990
http://www.sciencedirect.com/science/journal/03064549
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Yuxun%20Zhou.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Zhaoyi%20Kang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Lin%20Zhang.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6639384
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6639384
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3681376/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3681376/
http://www.sciencedirect.com/science/journal/01698095
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Jun%20Chang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Sasa%20Zhang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Sha%20Luo.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Chuanwu%20Jia.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Shuo%20Jiang.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Boning%20Sun.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Yongning%20Liu.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Xiaohui%20Liu.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Guangping%20Lv.QT.&newsearch=true

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

[17] H. Zhang, T. Chen and W. Li, "Abrupt Sensor Fault Diagnosis Based on Wavelet
Network™, 2006 IEEE International Conference on Information AcquisjtiSimandong,
pp. 111-116, 2006.

[18] S. C. Nercessian, K. A. Panetta and S. S. Agaian, "Non-Linear Direct Multi-Scale Image
Enhancement Based on the Luminance and Contrast Masking Characteristics of the
Human Visual System", IEEE Transactions on Image Processiipl. 22, No. 9, pp.
3549-3561, Sept. 2013.

[19] P. R. Tamilselvi and P. Thangaraj, "Noise suppression and improved edge texture analysis
in kidney ultrasound images"”, Innovative Caoputing Technologies (ICICT)2010
International Conference on, Tamil Nadu, pp. 1-6, 2010.

[20] Z. Gal and G. Terdik, "Wavelet analysis of QoS based network traffic", Applied
Computational Intelligence and Informatics (SAG@bh IEEE International Symposium
on, Timisoara, pp. 275-280, 2011.

[21] D. Cao, C. Liu and P. Wang, "Application of Wavelet Packet Energy Spectrum to Extract
the Feature of the Pulse Signal”, Bioinformatics and Biomedical Engineering (iICBBE)
2010 4th International Conference on, Chengdu, pp. 1-4, 2010.

[22] E. A. E. Quinn and K. G. Krishnan, "Retinal blood vessel segmentation using curvelet
transform and morphological reconstruction”, Emerging Trends in Computing,
Communication and Nanotechnology (KCEEN) 2013 International Conference on,
Tirunelveli, pp. 570-575, 2013.

[23] C. V. Rao, J. M. Rao, A. S. Kumar, B. Lakshmi and V. K. Dadhwal, "Information retrieval
through the fusion of multi-sensors data over multi-resolutions”, Contemporary
Computing and Informatics (IC312014 International Conference on, Mysore, pp. 1262-
1267., 2014.

[24] M. Tan and A. Qiu, "Spectral Laplace-Beltrami Wavelets With Applications in Medical
Images"”, IEEE Transactions on Medical Imagingol. 34, No. 5, pp. 1005-1017, May
2015.

[25] S. Friedman and I. Stamos, "Automatic Procedural Modeling of Tree Structures in Point
Clouds Using Wavelets", 2013 International Conference on 3D Visien3DV 2013
Seattle, WA, pp. 215-222, 2013.

[26] Ko K, Qu L and Vannucci M., “Wavelet-Based Bayesian Estimation Of Partially Linear
Regression Modelswith Long Memory Errors”, Statistica Sinica Vol. 19, Issue 4,
pp.1463-1478, 2009.

[27] Qu L., “Bayesian wavelet estimation of partially linear models”, J. Statist. Comput.
Simulation Vol. 76, pp. 605-617, 2006.

[28] Addison P.S., “The Illustrated Wavelet Transform Handbook”, CRC Press Napier
University, 2002.

[29] Jaffard S., Meyer Y., Ryan R.D., “Wavelets from a Historical Perspective”, SIAM (Society
for Industrial and Applied Mathematig$Hhiladelphia, PA, 2001.

[30] Daubechies 1., “Ten Lectures on Wavelets”, SIAM (Society for Industrial and Applied
Mathematics)Philadelphia, PA, 1992.

[31] Linyuan Li, Shan Yao and Pierre Duchesne, “On wavelet-based testing for serial
correlation of unknown form using Fan’s adaptive Neyman method”, Computational
Statistics and Data Analysi¥ol. 70, pp. 308-327, February 2014.

[32] Davide Pigoli and Laura M. Sangalli, “Wavelets in functional data analysis: Estimation of
multidimensional curves and their derivatives”, Computational Statistics and Data
Analysis Vol. 56, Issue 6, pp. 1482-1498, June 2012.

[33] Sangalli L.M., Secchi P., Vantini S. and Veneziani A., “Efficient estimation of three-
dimensional curves and their derivatives by free-knot regression splines”, Journal of the
Royal Statistical Society: Series\Xol. 58, Issue 3, pp. 285-306, July 20009.

[34] D. Nalley, J. Adamowski , B. Khalil and B. Ozga-Zielinski, “Trend detection in surface
air temperature in Ontario and Quebec, Canada during 1967-2006 using the discrete
wavelet transform”, Atmospheric Research Vol. 132-133, pp. 375-398, October—
November 2013.



http://www.rcsj.ir/
http://www.sciencedirect.com/science/article/pii/S0167947311004518
http://www.sciencedirect.com/science/article/pii/S0167947311004518
http://onlinelibrary.wiley.com/doi/10.1111/rssc.2009.58.issue-3/issuetoc
http://www.sciencedirect.com/science/journal/01698095
http://www.sciencedirect.com/science/journal/01698095/132/supp/C

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

[35] Hege-Beate Fredriksen, “Long-range memory in Earth surface temperatures: Spatial scale
dependence and land-sea differences”, FYS3 9 0 0 Ma st enrPlysicsFaduley ©fi s |
Science and Technology Department Of Physics And Technology, University of Tromso,
May 2013.

[36] H.-H. Kwon, U. Lall and A. F. Khalil, “Stochastic simulation model for nonstationary
time series using an autoregressive wavelet decomposition: Applications to rainfall and
temperature”, Water Resources Researdfol. 43, W05407, pp. 1-15, 2007.

[37] E.K. Lada and J.R. Wilson, “A wavelet-based spectral procedure for steady-state
simulation analysis”, European Journal of Operation&esearchVol. 174, Issue 3, pp.
1769-1801, 2006.

[38] D.L. Donoho and I.M. Johnstone, “Ideal spatial adaptation by wavelet shrinkage”,
Biometrika Vol. 81, Issue 3, pp. 425-455, 1994.

[39] G.P. Nason, “Choice of the Threshold Parameter in Wavelet Function Estimation”,
Wavelets and StatisticSpringer-Verlag New York 1995, Vol. 103, pp. 261-280, 1995.

[40] A. Camps and J.M. Tarongi,  RFI Mitigation in Microwave Radiometry Using Wavelet”,
Algorithms Vol. 2, pp. 1248-1262, 2009.

[41] M. Schimmack, S. Nguyen and P. Mercorelli, “Implemented Wavelet Packet Tree based
Denoising Algorithm in Bus Signals of a Wearable Sensorarray”, Journal of Physics:
Conference Serie¥ol. 659, No. 1, pp. 1-9, 2015.

[42] Francois Anctil and Paulin Coulibaly, “Wavelet Analysis of the Interannual Variability in
Southern Quebec Streamflow”, Journal of ClimateVol. 17, pp. 163-173, 1 January 2004.

[43] Samsul Ariffin Abdul Karim, Mohd Tahir Ismail and Mohammad Khatim Hasan,
“Denoising the Temperature Data Using Wavelet Transform”, Applied Mathematical
SciencesVol. 7, No. 117, pp. 5821 — 5830, 2013.

[44] Enner Herenio de Alcantara, José Luiz Stech, Jodo Antdnio Lorenzzetti and Evlyn Mércia
Ledo de Moraes Novo, “Time series analysis of water surface temperature and heat flux
components in the Itumbiara Reservoir (GO), Brazil”, Acta Limnologica Brasiliensia/ol.
23, No. 3, pp. 245-259, 2011.

[45] Xiaohong Liu, Shujuan Yuan and Li Li, “Prediction of Temperature Time Series Based on
Wavelet Transform and Support Vector Machine”, Journal of Computersvol. 7, No. 8,
August 2012.

[46] Megha Soni, Anand Khare and Saurabh Jain, “A Multiple Thresholding Technique for
Image Denoising”, International Journal of AdvancedeBearch in Computer Science and
Software Engineeringv/ol. 4, Issue 1, January 2014.

[47] Fabrizio Ruggeri and Brani Vidakovic, “Bayesian Modeling in the Wavelet Domain”,
Handbook of Statisticd/ol. 25, pp. 315-338, 2005.

[48] Dachun Zhang, Gang Liu, Hongbin Li, Deqiang Chu and Yuebin Kang, “Block Adaptive
Bayesian Wavelet Shrinkage for 2D Signal De-noising”, Proceedings of the 2008
Congress on Image and Signal Processifg. 3, pp. 302-306, 2008.

[49] Praveen Kumar and Efi Foufoula-Georgiou, “Wavelet Analysis for Geophysical
Applications”, Reviews of Geophysicgol. 35, No. 4, pp. 385-412, November 1997.

[50] Xiaogin Li, Wenzhi Yang and Shuhe Hu, “Uniform convergence of estimator for
nonparametric regression with dependent data”, Journal of Inequalitiesand Applications
Vol. 142, pp. 1-12, 2016.

[51] A. Pizurica, W. Philips, I. Lemahieu and M. Acheroy, "A joint inter- and intrascale
statistical model for Bayesian wavelet based image denoising,” in IEEE Transactions on
Image Processing/ol. 11, No. 5, pp. 545-557, May 2002.

[52] Chun Gun Park, Marina Vannucci and Jeffrey D. Hart, “Bayesian Methods for Wavelet
Series in Single-Index Models”, Journal of Computational and Graphical Statistis&l.
14, No. 4, pp. 770-794, December 2005.

[53] Shivam Tripathi, V. V. Srinivas and Ravi S. Nanjundiah, “Downscaling of Precipitation
for Climate Change Scenarios: A Support Vector Machine Approach”, Journal of
Hydrology, VVol. 330, Issues 3-4, pp. 621-640, 15 November 2006.



http://www.rcsj.ir/
http://link.springer.com/book/10.1007/978-1-4612-2544-7
http://www.sciencedirect.com/science/article/pii/S0169716105250113
http://www.sciencedirect.com/science/article/pii/S0169716105250113
http://www.sciencedirect.com/science/handbooks/01697161
http://www.sciencedirect.com/science/handbooks/01697161/25/supp/C

VWA o AV Ol ) osled bl psle )3 tas oele il
ISSN: 2745-3673
http://www.Rcsj.ir

[54] Wei-Chiang Hong and Ping-Feng Pai, ‘“Potential Assessment of the Support Vector
Regression Technique in Rainfall Forecasting”, Water Resource Manag¥ol. 21, Issue 2,
pp. 495-513, February 2007.

[55] Lin Jianyi and Cheng Chuntian, “Application of Support Vector Machine Method to
Long-term Runoff Forecast”, Journal of Hydraulic Engineeringv/ol. 37, No. 6, pp. 681-

686, 2010.

[56] Jian-Ding Qiu, San-Hua Luo, Jian-Hua Huang, Xing-Yu Sun and Ru-Ping Liang,
“Predicting Subcellular Location of Apoptosis Proteins Based on Wavelet Transform and
Support Vector Machine”, Amino AcidsVol. 38, Issue 4, pp. 1201-1208, 04 August 2009.

[57] Chun Liu, Changssheng Xie, Guangxi Zhu and Qingdong Wang, “Obscene Picture
Identification Based on Wavelet Transform and Support Vector Machine”, Advanced
Research on Computer Education, Simulation and Modeligl. 176 of the
series Communications in Computer and Information Science, pp. 161-166, 2011.

[58] M. Vetterli and C. Herley, "Wavelets and filter banks: theory and design," in IEEE
Transactions on Signal Processjipl. 40, No. 9, pp. 2207-2232, September 1992.

[59] Shao Xiaomei, Xu Yueging, Yan Changrong, “Wavelet Analysis of Rainfall Variation in
the Yellow River Basin”, Acta Scicentiarum Naturalium Universitatis Pekinessl. 42,

No. 4, pp. 503-509, 2006.

[60] Feng Jianmin, Liang Xu and Zhang Zhi, “Analysis on Multi-scale Features of
Precipitation in East and Middle Part of Northwest China and West Mongloia”, Scientia
Meteorologica Sinicavol. 25, No. 5, pp. 474-482, 2005.

CewA o6°0 v atwas Av pulEAEWEGOAY A° EwpvaIAS yav € P EA
U0-y vyl RAWEYWIO ¥ d %z CA° pAU RCEVAVEA YadZE?a Warkt CYi W
L, . 4V x %G i CywBsol 6v § ¢ Yz

[62] B. Scholkopf, P. Y Simard, A. J Smola, and V. N Vapnik, “Prior Knowledge in Support
Vector Kernels”, Advances in Neural information processings systethdy M. I. Jordan
and M. J. Kearns and S. A. Solla, Vol. 10, pp. 640-646, Cambridge, 1998.

[63] G. F. Smits and E. M. Jordaan, “Improved SVM regression using mixtures of
kernels”, Neural Networks, 2002. IJCNN '02. Proceedings of the 2002 International Joint
Conference orHonolulu, HI, pp. 2785-2790, 2002.

[64] K. Ren, Y. Dong, and Y. Wang, Thermal Analysis of Functionally Graded Plates by
Wavelet Method”, AdvancedMaterials Researcghols 306-307, pp. 572-576, 2011.



http://www.rcsj.ir/
http://link.springer.com/bookseries/7899

